inhabitants of the coralligenous, possibly living for approximately 200 years 6 . It is a sciaphilous species that can be found in depths from 5 to 800 m 7 . The precious axial skeleton has tree-like growth form and can reach sometimes more than 50 cm in height and several centimetres in diameter 1 . Axial skeleton and sclerites are built of a composite material with an inorganic fraction of calcium carbonate crystallized under the form of high magnesian calcite (3.44% Mg 8 ) and an organic matrix 9 rich in carotenoids, responsible of the red pigmentation 10 . From biomimetic experiments, it has been suggested that the organic matrix plays a role as an assembler of carbonate blocks, forming mesocrystals 11, 12 . Sclerites are present in two different shapes (crosses and capstans 13 , Figure S1 ) and in high amount within the mesoglea, and can reach about 10 6 sclerites mg -1 tissue proteins 14 . The sclerites are initially formed in intracellular vesicles within scleroblasts present in the mesoglea 15 . The axial skeleton of the red coral results first from the fusion of sclerite-like structures at the apex of the colony, and then from an extracellular concentric secretion by the skeletogenic epithelium 16 . Moreover, the sclerites in the apices represent the most important site of CaCO 3 deposition in comparison with axial skeleton and tissue 14 .
For these reasons, reduction in calcification of C. rubrum in response to increased pCO 2 was investigated by using calcein as a tracer to recognize newly-accreted sclerites in the apical part of the red coral branches after 120 hours labeling under controlled vs. acidified conditions ( Figure S1 ).
Section 2 -Physical-chemical variables and carbonate parameters during the experiments
Physical-chemical variables and carbonate system parameters at the beginning and the end of the experiment in the three treatments are summarized in Table S1 . Values of pH in the mesocosms did not vary significantly from those measured in the field at the sample collection site (t-Test P>0.05 for all contrasts) during the acclimation period, but significantly varied in the two treatments once bubbling was initiated (t-Test P<0.001 for all contrasts). pH values in both acidified treatments significantly dropped few hours after the beginning of bubbling and then remained almost constant during the entire duration of the experiment ( Figure S2 ). 18 . Moreover, total alkalinity is known to decrease with the precipitation of calcium carbonate 19 . As a result, the noticed a non significant change in alkalinity is associated with the process of calcification in C. rubrum, which occurred both in the control and in the treatments, even if at different rates. (Table S2) . Anyway, experimental waters remained always oversaturated both for aragonite and for calcite. Recent studies suggest that moderate increases in inorganic nutrients may help the corals to offset the negative impact of ocean acidification 21, 22 .
Dissolved inorganic nutrients (PO
in the mesocosms were determined at the beginning and the end of the experiment using an auto-analyzer. These analyses, integrated with the analysis of and Ca ଶା , reveal that concentrations of nitrates and ammonia did not vary or even decreased during the experiment ( Figure S3 ). Figure S3 . Variations in the concentration of nitrates and ammonia in the mesocosms during the experiment. Green = pH 8.08 (control); yellow = pH 7.88; red = pH 7.77 Figure S4 . Changes in the abundance of prokaryotes and viruses during the incubation experiments. Green = pH 8.08 (control); yellow = pH 7.88; red = pH 7.77
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1.00E+09 Figure S5a,b) . This allowed to verify an error not exceeding 4% of coral skeleton dry weight when calculating red coral growth using buoyant weight method. Figure S5 . Relationship between colonies' buoyant weight and axial skeleton dry weight (a), and between colonies' buoyant weight and total skeleton dry weight, i.e., scleraxis plus sclerites (b).
The assessment of the annual growth rate of red coral colonies is essential to assign them to different age classes and to determine the age structure of a population. The available data on age and growth in red coral (Table S2 ) have been obtained using three different approaches: 1) petrographic method 25, 26 ; 2) staining of thin sections of the organic matrix from the base of colonies 27, 28 , which allows one to read annual growth rings; 3) direct measurements of new settled colonies of known age, a not destructive approach to the study of colony growth rate, based on artificial or semi-natural substrates on which new settled colonies can be followed during their growth for a determined time interval [29] [30] [31] .
A recent paper suggested that the petrographic method underestimates age and thus overestimates growth rates of colonies 27 . The mean growth rate reported there was in fact 2.6 to 4.5 times lower than the growth rates based on the petrographic method (i.e., between 0.91 and 1.57 mm year -1 ) in shallow and relatively deep habitats 25, 26, 32 . Taking into account that colonies analyzed in that study 27 came from an exploited population, in non-harvested ones red coral colonies could reach sizes notably larger and longevity could easily be 200 years 6 . Growth rates calculated here through the equation (1) 25,33 are consistent with the available literature (Table S2) . Recent studies tend towards growth rates between 0.24 and 0.68, but earlier estimates measured values up to 1.57 mm year -1 growth in basal diameter and values of growth rate similar to those reported here were obtained for red coral colonies collected from Portofino Marine Protected Area (i.e., the sampling site). The differences in conditions between habitats lead to inevitable variations in growth rate. Moreover, the controlled conditions of the experiment and the characteristics of the Portofino MPA, as it is a preserved coast with favourable trophic conditions, makes the found growth rate of 0.45 mm year -1 a credible value. The same analyses, made on specimen reared under acidified conditions, revealed a percentage reduction in growth rate of 18% and 45% from the control, for pH of 7.88 and 7.77 respectively. These growth rates remain close to the lower limits of the range of values reported from literature, and the reduction from the control gives evidence of the strong effect that ocean acidification can cause on the growth rates of this vulnerable species. The effects of acidification on colonies' buoyant weight, relative abundance of fluorescent capstan and cross sclerites and values of the fluorescent cross to capstan sclerites ratio were assessed, separately for each variable, using one-way analysis of variance, testing for differences encountered among treatments, with n=15 (Table S4 and S5) . Before the analyses, the homogeneity of variances was checked using the Cochran's test. The effect of variability among mesocosms assigned to each treatment was not considered here, as all the analyses of variance conducted including the different mesocosms as an explanatory factor indicated that this potential source of variability was always not significant. Table S4 . Results of the one-way ANOVA testing for differences among treatments for relative abundance of fluorescent capstans (A) and crosses (B) and values of the fluorescent cross to capstan ratio (C). Asterisks indicate: *, P < 0.05; **, P < 0.01; ***, P < 0.001. ns, not significant. 
Section 4 -Statistical analyses

